Abstract A simple method to detect inconsistencies in low annual sunspot numbers based on the relationship between these values and the annual number of active days is described. The analysis allowed for the detection of problems in the annual sunspot number series clustered in a few explicit periods, namely: i) before Maunder minimum, ii) the year 1652 during the Maunder minimum, iii) the year 1741 in Solar Cycle −1, and iv) the so-called "lost" solar cycle in the 1790s and the subsequent onset of the Dalton Minimum.
Introduction
The sunspot number time series is one of the most widely studied datasets of astrophysics and geophysics specially for solar and solar-terrestrial physics. Having started in 1610, this time series is currently more than 400 years long. However, it is far from being homogeneous as it was assembled by many different people, operating in different historical contexts and using widely different scientific tools. Clette et al. (2007) established four main subperiods in the development of this time series namely: Historical period (1610 -1847), Wolf period (1848 -1882), Zürich period (1882 -1980 ), and SIDC period (1981 . In spite of the efforts made by several scientists recovering historical observations of sunspots (e.g., Hoyt and Schatten, 1998) , sunspot numbers during this epoch present some problems and inaccuracies (Vaquero, 2007) . Some authors have proposed different methods to allow for detection and eventual correction. In particular, Usoskin, Mursula, and Kovaltsov (2003) Figure 1 Relationship between Group Sunspot Number (GSN) and Active Days (AD) for 1848 -1995 from Hoyt and Schatten (1998) . A polynomial fit (order four) is shown for AD < 95% (blue line and points). The graphic inserted shows the same relationship during the Maunder minimum. Black lines represent the theoretical values for an average observer with 1 (continuous), 2 (dashed), and 3 (dotted) groups for each active day.
developed a statistical method to estimate the error of the annual sunspot number even if the number of observations per year is very small. Here we proposed a different approach to detect some of these inconsistencies.
Most of these studies have extensively used the amplitudes of solar cycles on the assumption that this corresponded to the most important parameter of reconstructions of solar activity for the Historical period. However, other important characteristics of space climate are related with episodes of low or very low solar activity such as the Maunder minimum (Eddy, 1976) or the so-called "lost solar cycle" in the 1790s (Usoskin et al., 2009; Zolotova and Ponyavin, 2011) .
The aim of this article is to show a simple method to detect problems in low yearly sunspot numbers based on the relationship between these values and the yearly number of active days (AD: days with sunspots reported on the solar disc). AD has been taken as a reliable indicator of solar activity, specially during periods of minimum activity (Maunder, 1922; Harvey and White, 1999; Usoskin, Mursula, and Kovaltsov, 2000 , 2001 , 2004 . In fact, an equivalent index (inactive days with no spots) was used by Schwabe (1844) to discover the solar cycle.
Relationship Between Sunspot Number and Active Days
The relationship between Group Sunspot Number (GSN) and active days (AD) for 1848 -1995 from Hoyt and Schatten (1998) is shown in Figure 1 . There is practically a linear relationship between GSN and AD when AD < 50%. Black lines in Figure 1 represent the theoretical values for an average observer with 1 (continuous), 2 (dashed), and 3 (dotted) groups for each active day. In general, it can be inferred that for years with a low AD value
